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DIGITAL TELEVISION CAMERA
APPARATUS PROVIDED WITH CAMERA
HEAD UNIT AND CAMERA CONTROL UNIT,
INDEPENDENTLY

BACKGROUND OF THE INVENTION

The present invention relates to a television camera
apparatus of digital type provided with a camera head and a
camera control unit independently, or more in particular to
signal transmission between the camera head unit and the
camera control unit of a digital television camera apparatus
having the i1mage processing function such as flesh tone
contour processing, the highlight processing and the chroma
key processing.

A high-quality television camera apparatus used for pro-
fessional use 1n broadcast stations and the like 1s generally
configured of a camera head unit (hereinafter referred to as
the head unit) and a camera control unit (hereinafter referred
to as the CCU) independent of each other and coupled to
cach other through a cable.

In this conventional television camera, the 1mage 1nfor-
mation obtained by imaging an object 1s generally processed
by an analog method. In recent years, however, a camera
system of digital processing type has come to be widely
used. In such a camera system, a television camera in which
the transmission between the head unit and the CCU 1s
digitally processed has begun to find applications.

A typical example of the 1mage processing in such a
television camera 1s what 1s called the flesh tone contour
processing (hereinafter referred to as the FT'C processing) in
which the degree of contour emphasis of only a specific hue
portion of the picture such as the flesh tone portion of the
human being, for example, 1s controlled mndependently.

The FTC processing 1s the processing for controlling the
degree of contour emphasis correction of the image portion
of the human flesh color. Since an excessive degree of
contour emphasis correction would highlight wrinkles, the
process 1s executed normally for weakening the contour
emphasis degree.

This FTC processing 1s disclosed, for example, in JP-A-
7-143510, U.S. Pat. No. 4,506,293, etc. (prior art (1)).

It 1s desirable to display a processed image on a monitor
screen or the like to check whether the FTC process desig-
nated by the operator 1s correctly performed as to the image
portion intended by the operator, 1.€., the hue portion
intended by the operator. For this purpose, the video signal
that has been subjected to the FI'C processing 1s transmitted
from the head unit to the CCU and displayed on a color
monitor screen or the like. In this case, when the video signal
subjected to the FTC processing 1s displayed as it 1s on the
color monitor screen or the like, however, 1t 1s difficult to
check which 1image portion has been subjected to the FIC
processing. In view of this, the brightness of the image
subjected to the FTC processing 1s replaced by a predeter-
mined level of brightness to obtain a video signal indicating
an 1mage range subjected to the FTC processing. The FI'C
processed 1mage portion of the original video signal 1s
replaced by this video signal to obtain a video signal for
checking the FTC processing range, that 1s, an FTC pro-
cessing range check video signal. Alternatively, the 1mage
portion subjected to the FTC processing (FTC processed
image portion) is superimposed by a signal representing a
white or black frame which surrounds the 1mage portion
subjected to the FTC processing (i.e., the video signal
indicating an image range subjected to the FT'C processing)
to obtain the FTC processing range check video signal. Such

10

15

20

25

30

35

40

45

50

55

60

65

2

a FTC processing range check video signal 1s displayed on
a screen 1n order to facilitate such a checking of an 1mage
portion subjected to the FTC processing. FIG. 1 shows an
example of the FTC processing range check video signal
displayed on a monitor screen 100 1n which the portion of a
human i1mage 102 subjected to the FITC processing 1is
surrounded by a black frame 104. In this case, the 1mage
portion of the black frame represents the 1mage produced by
the video signal indicating the FTC processed image range,
while the entire image added with the black frame represents
the 1mage produced by the FIC processing range check
video signal.

The prior art (1) described above discloses no method of
transmitting the video signal for checking the FIT'C process-
ing range (FTC processing range check video signal) to the

CCU.

In the prior art, at the time of checking the FTC processing
image, the video signal added with the video signal 1ndi-
cating the FTC processing range (i.e., the FTC processing
range check video signal) is transmitted through a main
video line from the head unit to the CCU, 1n which case the
FTC processing range check video signal 1s transmitted in
place of the normal video signal added with no indication
signal.

FIG. 2 shows an example configuration of a conventional
television camera apparatus using such a transmission

method, which 1s realized by SK-2000 of Hitachi Denshi
Ltd. (prior art (2)), for example.

Such an apparatus has a general configuration including a
head unit 1, a transmission unit 2 and a CCU 3.

The head unit 1 includes a head processing unit 4 with a
TV camera and a pixel data replacing unit 11. The whole
head unit 1s held by a pedestal or a dolly not shown through
a table and constitutes a body of the TV camera.

The transmission unit 2, on the other hand, includes two
parts coupled through a transmission cable having a main
video line 2x and data lines 2a, 2b. One of the parts 1s
included 1n the head unit 1 and the other part included 1n the

CCU 3, both of which are responsible for data transmission
between the head unit 1 and the CCU 3.

Further, the CCU 3 1s configured of a CCU processing
unit 7, a controller 10 and the other part of the transmission
unit 2.

The controller 10 outputs a processing variable control
signal A and a processing range indication control signal B
making up a video processing control signal. These signals
are transmitted to the head unit 1 through the transmission
unit 2.

The processing variable control signal A 1s formed by two
kinds of signals having variable values, that is, a signal Al
for setting the hue to be subjected to the FT'C processing and
a signal A2 indicating the degree of flesh tone contour
correction (hereinafter referred to as the contour level), i.e.
the degree of the FTC processing. The processing range
indication control signal B 1s an on/off signal for controlling
whether or not a video signal indicating the position and the
range of the hue subjected to the FTC processing (FTC
processing range) on the image is to be added to the original
video signal.

The operation relating to the control signals for the FTC
processing according to the above-mentioned prior art will
be described below.

The controller 10 includes at least two volume knobs
1041, 10a2 for generating a hue setting signal A, and a
contour level setting signal A, respectively, making up the
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processing variable control signal A, and a range indication
switch 10b for turning on/off the processing range indication
control signal B.

These signals A, B are both generated by human
operation, and therefore are signals substantially similar to
a DC signal exhibiting a considerable temporal delay. The
hue setting signal A, and the contour level setting signal A,
are voltage signals continuously variable from O to 5V, for
example. The processing range indication control signal B,
on the other hand, 1s a binary signal assuming values of a
low level of O V and a high level of 5 V, for example. These
control signals A, B are transmitted to the head unit 1
through the transmission unit 2. The processing variable
control signal A 1s 1nput to the head processing unit 4, and
the range 1ndication control signal B 1s input to the pixel data
replacing unit 11.

First, the head processing unit 4 determines a hue to be
subjected to the FIC processing 1mn accordance with the
voltage value of the hue setting signal A,. Then, 1n accor-
dance with the voltage value of the contour level setting
signal A, the contour level of the particular hue 1s deter-
mined. These signals are used to subject the video signal to
a predetermined flesh tone contour processing, and to pro-
duce a video signal V, as a FTC-processed video signal. The
video signal V, 1s a multi-bit line scan signal equivalent to
the D-1 signal having a 10-bit parallel digital recording
format, for example.

The video signal V, output from the head processing unit
4 1s transmitted through the pixel data replacing unit 11 and
the main video line of the transmission unit 2 to the CCU 3
and 1s mput to the CCU processing unit 7. This signal 1s
output as the main video signal and the operator video
signal. The operator video signal 1s displayed on the monitor.

The operation of the pixel data replacing unit 11 1s
controlled by the processing range indication control signal
B. When the signal B 1s at a low level, for example, the
replacing unit 11 operates in a manner that the video signal
V,, from the head processing unit 4 1s output as it 1s. When
the range 1ndication control signal B 1s at a high level, on the
other hand, the replacing unit 11 operates in a manner that
an 1ndication signal C mndicating the position and the range
of the video signal V, output from the head processing unit
4 associated with the hue to be subjected to the FIC
processing 1s used as a switching signal (key signal) such
that the video signal indicating the FI'C processed image
range 1s synthesized with the video signal V,, from the head
processing unit 4 and output as the FTC processing range
check video signal V_ (see FIG. 12). In this case, the
replacing unit 11 serves 1n a manner that the brightness level
of each pixel of the video signal V, associated with the
high-level of the indication signal C 1s replaced with a
predetermined fixed value, and the video signal thus par-
fially replaced by the video signal indicating the FIC
processed 1mage range 1s output as a video signal Vs for
checking the processing range (i.e., an FTC processing
range check video signal).

This pixel data replacing unit 11 is easily configured by

use of a plurality of known selector circuit ICs such as model
74L.S157 1n parallel.

Specifically, a change-over switch of multi-point double-
contact type 1s formed by combining these ICs as shown 1n
FIG. 3. One of the two mputs X and Y including a plurality
of bits 1s selected according to the logical level of the control
mput S, and the mput thus selected 1s output.

More specifically, in FIG. 3, the pixel data replacing unit
11 includes n selector circuit ICs 111 to 11#. Each selector
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circuit IC has an AND gate 131 to 13#x and a change-over
switch 121 to 12x. The number n of the selector circuit I1Cs
1s ten when the video signal V, 1s composed of 10-bit
parallel digital data. Each of the change-over switches 121
to 12n of the selector circuit ICs 111 to 1la includes a
terminal X supplied with a corresponding bit of the video
signal V, (that is, the input terminals X of the change-over
switches 121 to 12# are supplied with MSB (most significant
bit) to LSB (least significant bit), respectively, of the video
signal V), a terminal Y supplied with a corresponding bit of
a replacement data (that is, the input terminals Y of the
change-over switches 121 to 12x are supplied with MSB to
LSB, respectively, of the replacement data), a terminal Z for
outputting a corresponding bit of the video signal V, or the
processing range check video signal signal V_ (that is, the
output terminals Z of the change-over switches 121 to 12n
output MSB to LSB, respectively of the signal V, or V, as
the case may be), and a control input terminal S. Each of the
AND gates 131 to 13# of the selector circuit ICs 111 to 11#
1s supplied with the mndication signal C and the processing
range 1ndication control signal B, and applies the output
thereof to the terminal S of the corresponding one of the
change-over switches 121 to 12#x to thereby control the
corresponding one of the change-over switches 121 to 12x.

The replacement data 1s a ten-bit digital data, for example,
corresponding to the brightness level of 100% 1n the case of
displaying the video signal indicating the FTC processed
image range of the processing range check video signal V.
with the maximum brightness. In the case where the replace-
ment data 1s displayed 1n a black frame, 1in contrast, 1s a
ten-bit digital data corresponding to the minimum brightness
level. The description that follows concerns the case 1n
which the former data i1s used as the replacement data.

In this configuration, assume that the indication signal C
1s at high level and that the range indication control signal
B 1s at high level. Each of the AND gates 131 to 13n
produces a high-level output, so that the output terminal Z
of each of the change-over switches 121 to 12# 1s turned to
the 1nput terminal Y and the ten-bit replacement data is
output as the video signal indicating the FTC processed
image range of the processing range check video signal V .
In the case where at least one of the indication signal C and
the range indication control signal B 1s at low level, on the
other hand, each of the AND gates 131 to 13n outputs a
low-level signal, so that the output terminal Z of each of the
change-over switches 121 to 12n 1s turned to the input
terminal X and the ten-bit video signal V, 1s output as 1t 1is.

As long as the range indication switch 10b of the con-
troller 10 remains off and the range 1ndication control signal
B 1s at low level, theretfore, the video signal V, output from
the head processing unit 4 1s transmitted as it 1s to the CCU
3 through the main video line 2x of the transmission unit 2,
and output as a main video signal. At the same time, 1t 1s
displayed on a monitor, thus setting up the system ready for
on-air operation.

When the operator manipulates the knobs 1041 and 1042
of the controller 10 and makes such adjustments as setting
the hue or the contour level, the voltage value of the
processing variable control signal A (Al, A2) output from
the controller 10 1s changed.

The voltage value of the processing variable control
signal A 1s sent to the head processing unit 4 through the
transmission unit 2. The hue and the contour level are
changed 1n accordance with the operation of the controller
10. As a result, the required FTC processing can be accom-

plished.
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On the other hand, assume that the operator desirous of
checking the range subjected to FTC processing and has
turned on the range indication switch 10b of the controller
10. The range indication control signal B output from the
controller 10 rises to high level. This signal 1s applied to the
AND gates 131 to 13# of the pixel data replacing unit 11 of
the head unit 1 through the transmission unit 2.
Consequently, as long as the signal B 1s at high level, the
pixel data replacing unit 11 replaces the video signal V, with
a signal of predetermined level having a brightness of 100%
by pixel during the period when the indication signal C from
the head processing unit 4 remains at high level (i.e., the
signal portion associated with the hue to be processed),
whereby the processing range check video signal V_ 1s

produced (see FIG. 12).

In the process, the voltage level of the indication signal C
output from the head processing unit 4 1s as follows, for
example. Specifically, the indication signal C assumes a high
level of, say, 5 V 1n the range of the hue subjected to the FTC
processing, and assumes a low level of, say, 0 V out of the
range subjected to the FIT'C processing. The indication signal
C thus has a signal format of a binary line scan signal.

By way of reference, the hue can be determined from the
ratio of the levels between the R, G and B signals.

Therefore, the head processing unit 4 delivers the 1ndi-
cation signal C with a voltage of 5 V only when the levels
of the R, G and B signals are in the desired ratio corre-
sponding to the hue set by the signal A.

As a result, the video signal V. replaced with a signal
having a maximum brightness level in the range subjected to
the FTC processing 1s sent to the CCU 3 through the main
video line 2x of the transmission unit 2 of the head unit 1,
and output as a main video signal and a operator video
signal. A portion of the picture having a uniform maximum
brightness subjected to the FTC processing 1s displayed on
the monitor, thereby facilitating the checking of the range to
be processed.

With the above-mentioned configuration, the procedure
for manipulating the knobs 1041, 1042 and the switch 105
of the controller 10 by the operator will be explained.

(1) The range indication switch 105 is turned on and the
flesh tone portion of a human being which is the currently-
set range subjected to the FTC processing 1s displayed on the
monitor. Specifically, the mterior of the frame 104' which 1s
the currently-set range 1s displayed with maximum bright-
ness as shown 1 FIG. 1.

(2) The hue setting knob 1041 is manipulated to adjust the
flesh tone which 1s a hue subjected to the FTC proessing.
Thus, an 1mage of the frame 104' changes to an 1mage of a
frame 104 which corresponds to the hue thus adjusted so that
the interior of the frame 104 1s displayed with maximum
brightness.

(3) Once the 1mage arca in the frame 104, 1.e., the range
subjected to the FTC processing 1s checked, the switch 105
1s turned off and the interior of the frame 104 is restored to
the original brightness level.

(4) The knob 10a2 for setting the contour level is manipu-
lated and the contour level 1s adjusted while watching the
image within the range subjected to the FTC processing.

The FTC processing 1s accomplished in this way.

Now, explanation will be made about a prior art (3) in
which a chroma key signal 1s transmitted from the head unit
to the CCU.

In many cases, the various video signals 1n the television
camera apparatus are normally processed by the head unit
and the signals thus processed are transmitted to the CCU.
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In the process, the schemes for transmitting signals
between the camera head unit and the CCU include the RGB
scheme for transmitting the video signal in the form of R
(red), G (green) and B (blue) signals directly, the brightness/
color difference scheme in which the video signal 1s trans-
mitted by being converted into the luminance (Y) signal and
the color difference signal, and the composite scheme for
transmitting the luminance signal and the color signal by
being converted into a composite color signal (composite
signal).

In recent years, a television camera apparatus for trans-
mitting the video signal in digital signal format has come to
be used 1n order to suppress the deterioration of the signal-
to-noise ratio (S/N) and the waveform characteristics in the
transmission unit between the camera head unit and the
CCU. In the process, the transmission rate (transmission
speed) of the digital signal is preferably maintained as low
as possible from the viewpoints of cost, power consumption
and stability.

Among the various transmission schemes described
above, the transmission rate 1s highest for the RGB scheme,
followed by the brightness/color difference scheme 1n which
the bandwidth of the color difference signal 1s reduced to
about one half that of the luminance signal for a reduced
transmission rate. The transmission rate can be reduced most
in the composite scheme.

These broadcasting television camera apparatuses some-
fimes require a specification corresponding to the chroma
key technique as a method of 1image processing. In such a
case, a confliguration 1s necessary 1n which a chroma key
used for 1mage synthesis by insertion from the CCU can be
produced together with the video signal.

In the prior art (2) described above, one of the main video
signal and the FTC processing range check video signal 1is
alternatively transmitted to the CCU through the main video
line. The checking of the FIC processing can not be
performed, therefore, during the period when the television
camera apparatus 1s operated 1n an on-air state and so the
main video signal 1s transmitted through the main video line.

Specifically, 1n the case where the FTC processing range
check video signal 1s output from the camera head unit to the
CCU for checking the FTC processing during the on-air
operation of the camera apparatus, the main video signal and
the monitor video signal output from the CCU are both
undesirably the FTC processing range check video signal.
As a result the FTC processing range check video signal 1s
output as the main video signal from the television camera
apparatus. Thus, during the on-air operation, the FTC pro-
cessing range check video signal cannot be transmitted from
the head unit, and therefore the checking of the range
subjected to the FTC processing can not be performed.

In the prior art (2), therefore, the processing range can be
checked only at the time of set-up of the camera before the
on-air operation.

In a method proposed to solve this problem, a dedicated
cable or the like for transmitting only an indication signal
from the head unit to the CCU may be laid separately so that
the 1indication signal C 1s transmitted through this dedicated
cable to the CCU to produce the FIC processing range
check video signal 1in the CCU. In this method, however, the
head unit and the CCU are sometimes installed several
hundred meters apart from each other. The provision of such
a dedicated cable, therefore, 1s not considered to have a
practical value as it requires considerable labor and cost.

The readjustment of the FTC processing and the like 1s
indispensable even during the on-air operation. In recording
outdoor sports or other similar events, for example, the
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change 1n the 1maging conditions due to the change 1n
weather or with time 1s unavoidable. In such a case, the
readjustment of the FTC processing and the like 1s a must
even during the on-air operation in order to maintain the
image quality.

In the prior art (3) described above, no consideration is
orven to the compatibility between a specification corre-
sponding to the chroma key technique of the television
camera apparatus and such factors as cost, power consump-
fion and stability. The problem, therefore, 1s that employ-
ment of the RGB scheme not satisfactory in stability, power
consumption or cost 1s unavoidable as a television camera
apparatus requiring a high image quality for broadcasting.

Specifically, if a chroma key signal of high accuracy 1s to
be produced, wide-band R, G, B signals are required as a
video signal which must be transmitted from the head unit
to the CCU. In the prior art (3), the high transmission rate of
the video signal poses the problem of low stability, large

power consumption and high cost on the one hand, and
makes 1t unavoidable to employ the RGB scheme liable to
be limited 1n the cable length on the other.

In an alternative method proposed, the chroma key signal
1s generated from the R, G, B signals at the head unit, and
the R, G, B signals are converted into a composite signal, for
example, with the resulting chroma key signal and the
composite signal bemng transmitted to the CCU. In such a
case, however, 1f the chroma key signal 1s to be transmitted
to the CCU without suspending the on-air video signal
(composite signal), a dedicated cable or the like separate
from the main video line i1s required for transmitting the
chroma key signal from the head unit to the CCU. Like the
prior art (2), therefore, this technique is not considered to
have any practical value due to its high cost.

As described above, 1n a conventional television camera
apparatus comprising a camera head unit for generating a
digital video signal, a transmission unit for transmitting the
digital video signal from the camera head unit and a camera
control unit (CCU) for processing the digital video signal
transmitted from the camera head unit through the transmis-
sion unit, in order to transmit an 1mage processing signal
such as a video signal indicating the FTC processed image
range or a chroma key signal to the CCU without suspending
the on-air video signal, a cable dedicated to the 1mage
processing signal 1s required to be provided separate from
the main video line, which has no practical value due to its
high cost.

SUMMARY OF THE INVENTION

Accordingly, an object of the present mvention 1s to
provide a television camera apparatus comprising a camera
head unit for generating a digital video signal, a transmission
unit for transmitting the digital video signal from the camera
head unit, and a camera control unit (CCU) for processing
the digital video signal transmitted from the camera head
unit through the transmission unit, wherein an 1mage pro-
cessing signal such as an indication signal indicating the
FITC processed 1mage range or a chroma key signal is
transmitted from the head unit to the CCU together with the
video signal without suspending the on-air video signal and
without any provision of a dedicated cable or the like
separate from the main video line.

Another object of the invention 1s to provide a television
camera apparatus for transmitting an 1mage processing Sig-
nal such as an indication signal indicating the FTC pro-
cessed 1mage range together with the on-air video signal
from the head unit to the CCU through the main video line,
wherein the i1mage processing signal can be monitored
without suspending the on-air video signal.
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Still another object of the present invention 1s to provide
a television camera apparatus of high-quality digital type
stable 1n operation and low 1n power consumption, in which
an 1mage processing signal such as the chroma key signal 1s
transmitted from the head unit to the CCU through the main
video line together with the on-air video signal.

In order to achieve the above-mentioned objects, accord-
ing to one aspect of the invention, there i1s provided a
television camera apparatus comprising a camera head unit
for generating a digital video signal, a transmission unit for
transmitting the digital video signal from the camera head
unit and a camera control unit for processing the digital
video signal transmitted from the camera head unit through
the transmission unit, wherein the camera head unit includes
a replacing unit for replacing the least-significant bit data of
the digital video signal to be transmitted from the camera
head unit to the camera control unit with another signal data
to obtain a replacement video signal and transmitting the
replacement video signal to the transmission unit, and the
camera control unit includes an extraction unit for extracting
the least significant bit from the replacement video signal
transmitted from the camera head unit through the transmis-
sion unit and obtaining said another signal data.

As described above, according to the present invention,
the LSB of the video signal is replaced with another signal
other than the video signal to produce a replacement video
signal, which 1s transmitted from the camera head unit
through the transmission unit to the camera control unit
(CCU). The another signal thus transmitted together with the
video signal to the CCU 1s separated from the video signal
in the replacement signal at the CCU, and thus, the another
signal can be processed while at the same time producing the
video signal. As a result, the CCU can produce a video signal
even when receiving the another signal, thereby obviating
the problem of suspending the video signal. The video signal
obtained 1n the CCU 1s one whose only the LSB 1s replaced
by another signal and therefore poses no problem of the
deterioration of the reproduced 1image quality.

Further, the second signal can be transmitted to the CCU
at the same time as the video signal through the main video
line of the transmission unit, and therefore the need is
climinated of another line for transmitting the second signal.
In this way, the problem of the prior art (2) described above
1s solved.

In an example of the present invention, the television
camera apparatus further comprises a control signal genera-
tor for generating a control signal, wherein the replacing unit
replaces the the least-significant bit data of the digital video
signal with another signal data in accordance with the
control signal thereby to produce the replacement video
signal.

The control signal generator can be configured of a
switch, for example. The LSB of the video signal can thus
be replaced with the another signal data 1n the camera head
unit by turning on the switch. The another signal data can
thus be extracted, processed and monitored in the CCU
appropriately.

Assuming that the another signal 1s the one defining the
range of the image subjected to the FTC or other processing
in the camera head unit, the another signal can be extracted
and processed 1n the CCU and the range of the image
subjected to the 1mage processing can be checked on the
monitor without interrupting the video signal.

As described above, the on-air video signal and the
processing range check video signal are produced in the

CCU 1ndependently of each other, and therefore the FTC
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adjustment can be accomplished arbitrarily even during the
on-air operation.

In this case, the LSB of the video signal transmitted to the
CCU 1s replaced by the another signal, and the effect thereof
may be a problem.

Normally, however, the digital video signal 1s configured
to have tone information with a resolution of about ten bits.

Even 1n the case where the least-significant bit data 1is
replaced, therefore, the resulting effect 1s so minuscule that
ordinary viewers substantially fail to notice 1t and therefore
poses no problem.

In addition, the time required for FIC adjustment 1s
normally so short that even a specialist rarely notices it. The
ciiect of the adjustment therefore 1s substantially nil. Pro-
vision of the above-mentioned means can thus fully achieve
the objects of the invention.

In another example of the 1nvention, the camera head unit
includes means for generating a digitized RGB video signals
as the digitized video signal and a first converter for con-
verting the format of the digitized RGB video signals 1nto
the format of luminance signal/color difference signal or the
format of composite signal and applying the converted video
signal to the replacing unat.

In this configuration, the camera head unit produces an
image processing signal (such as a chroma key signal) from
the RGB video signals, converts the RGB video signals into
the format of the luminance signal/color difference signal or
the format of the composite signal, replaces the LSB of the
converted video signal with the image processing signal to
obtain a replacement video signal, and transmits the replace-
ment video signal to the CCU. Since the video signal is
transmitted to the CCU not 1n the form of the RGB video
signal format as described above, the above-mentioned
problems of the prior art (3) relating to the stability, power
consumption and cost of the television camera apparatus are
obviated.

More specifically, 1n view of the fact that there 1s no need
of transmitting the wide-band R, G, B signals to the CCU
from the camera head unit to produce a chroma key signal
unlike in the prior art (3), it is possible to employ the
luminance/color difference transmission scheme or the com-
posite signal transmission scheme with the bandwidth of the
color difference signal narrower than that of the luminance
signal 1n transmitting the video signal from the camera head
unit to the CCU. The camera apparatus can thus be suffi-
ciently reduced 1n cost and power consumption and can be
improved 1n stability.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a diagram showing an example of a video signal
added with a video signal indicating an FTC processed
image range 1n which the image portion subjected to the
flesh tone contour processing 1s surrounded by a black
frame;

FIG. 2 1s a block diagram showing a configuration of a
conventional television camera apparatus having the flesh
fone contour processing function;

FIG. 3 1s a diagram showing an example configuration of

a pixel data replacing unit of the television camera apparatus
shown 1n FIG. 2;

FIG. 4 1s a block diagram showing an example configu-
ration of a television camera apparatus having the flesh tone
contour processing function according to an embodiment of
the present invention;

FIG. 5 1s a diagram showing an example configuration of
a LSB replacing unit of the television camera apparatus of

FIG. 4;

10

15

20

25

30

35

40

45

50

55

60

65

10

FIG. 6 1s a diagram showing an example configuration of
a LSB extractor of the television camera apparatus of FIG.
4;

FIG. 7A 1s a diagram showing an example configuration
of a pixel data replacing unit of the television camera
apparatus of FIG. 4;

FIG. 7B 1s a diagram showing another example configu-
ration of a pixel data replacing unit of the television camera

apparatus of FIG. 4;

FIG. 8 1s a block diagram showing an example configu-
ration of a television camera apparatus having the chroma
key processing function according to a second embodiment
of the 1nvention;

FIG. 9 1s a diagram for explaining the chroma key
processing according to the embodiment of FIG. §;

FIG. 10 1s a block diagram showing an example of a
chroma key signal generating circuit according to the

embodiment of FIG. §8;

FIG. 11 1s a block diagram showing an example configu-
ration of a modification of a television camera apparatus
having the chroma key processing function according to the
invention; and

FIG. 12 1s a table showing the states of video signals
depending on the range indication control signal in the
arrangements of FIGS. 2 and 4.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

A television camera apparatus according to an embodi-
ment of the invention will be explained. First, description
will be made of a television camera apparatus having the
FTC processing function as an example of image processing
according to a first embodiment of the invention with
reference to the block diagram of FIG. 4 showing an
example configuration.

In FIG. 4, numeral 5 designates a LSB replacing unit,
numeral 6 a LSB extractor, and numeral 9 a pixel data
replacing unit. In FIG. 4, those component parts designated
by the same reference numerals as the corresponding com-
ponent parts 1 FIG. 2 have the same functions, respectively,
and will not be described any further.

Also, the general configuration of the apparatus 1s similar
to that of the prior art shown in FIG. 2 and includes a head
unit 1, a transmission unit 2 and a CCU 3.

As well known, the LSB 1s an abbreviation of the least
significant bit indicating the least significant bit of data
composed of multiple bats.

Now, the overall operation of the embodiment will be
explained.

First, the head unit 1 constantly supplies a video signal V()
and an 1ndication signal C to a LSB replacing unit § from a
head processing unit 4. The indication signal C 1s a signal
relating to an 1mage and indicating an 1mage range subjected
to 1mage processing, or more specifically, a signal indicating
an 1mage subjected to the FTC processing.

As a result, upon application thereto of a range indication
control signal (control signal for controlling on/off of the
indication of the FTC processed image range) B of high
level, the LSB replacing unit 5 performs the operation of
replacing the least-significant bit of the video signal VO with
a data having a predetermined level, for example, a data
having the same level as the indication signal C 1n accor-
dance with the indication signal C.

For this purpose, the head processing unit 4 outputs the
indication signal C having a binary line scan signal format
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defining the hue range to be subjected to the FIC
processing, which indication signal C 1s applied to the LSB
replacing unit 5.

Thus, the LSB replacing unit, as described 1n detail later,
selectively outputs the video signal V,, and the LSB replace-
ment video signal V., which 1s a signal obtained by replac-
ing the least-significant bit of the video signal V, by the
indication signal C, 1n accordance with the low and high
level of the range indication control signal B, respectively.

The transmission unit 2 performs the operation of trans-
mitting the video signal V, or V.. supplied thereto through
the LSB replacing unit § to the CCU 3 through the main
video line 2x, while at the same time transmitting the various
control signals Al, A2, B output from the controller 10 to the
head unit 1.

The CCU 3, on the other hand, applies a processing
variable control signal A (A, A,) and the range indication
control signal B from the controller 10 to the transmission
unit 2, and further the range indication control signal B to the
control terminal of the LSB extractor 6.

The video signal VO or VT mput to the CCU 3 through the
transmission unit 2 1s applied to the CCU processing unit 7
through the LSB extractor 6, whereby the CCU processing
unit 7 outputs a main video signal 71 and an operator video
signal 72.

The main video signal 71 1s produced out of the CCU 3
directly, while the operator video signal 72 is output to an
external monitor through the pixel data replacing unit 9.

At the same time, the indication signal C output from the
L.SB extractor 6 1s applied to the control terminal of the pixel
data replacing unit 9.

The processing variable control signal A (A, A,) trans-
mitted from the CCU 3 to the head unit 1 1s applied to the
adjustment control terminal of the head processing unit 4,
and the range indication control signal B 1s applied to the
control terminal of the LSB replacing unit 5.

Now, explanation will be made about the configuration
and the operation of the LSB replacing unit 5§ and the LSB
extractor 6 making up component elements specific to the
present embodiment.

First, the LSB replacing unit 5, as shown in FIG. 4, 1s
arranged 1n the head umit 1 and constitutes a type of
switching circuit which 1s supplied with the video signal V|,
and the indication signal C from the head processing unit 4
and operates 1n response to a control signal made up of the
range 1ndication control signal B supplied through the
transmission unit 2 from the controller 10 1in the CCU 3.

When the range indication control signal B 1s at low level,
for example, the LSB replacing unit § directly outputs the
video signal V, supplied thereto from the head processing,
unit 4. In the case where the range indication control signal
B 1s at high level, on the other hand, the LSB of the video
signal V, composed of a 10-bit digital data, for example, 1s
replaced with the indication signal C and output as a LSB
replacement video signal V..

The output of the LSB replacing unit 5 constitutes the
video signal V, when the range indication control signal B
1s at low level, and constitutes the LSB replacement video
signal V., when the range indication control signal B 1s at
high level (see FIG. 12). These signals are transmitted
through the main video line 2x of the transmission unit 2 to
the CCU 3 as shown and applied to the LSB extractor 6.

FIG. 5 shows a speciiic example of the LSB replacing unit
5. In FIG. §, numeral § designates a switch circuit for
switching the LSB signal representing the least significant
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bit of the video signal V,. This switch circuit 1s configured
of a selector circuit IC of a known model such as 74L.S157.
The switch circuit 5 includes a control mput terminal S
supplied with the control signal B, and has the function of
selecting one of two mputs X, Y in accordance with the level
of the control signal B applied to the control mnput terminal
S and retrieving it at an output Z of the least significant bit

LSB.

As shown, the least significant bit LSB of the video signal
V, 1s applied to the input terminal X, the indication signal
C 15 supplied to the input terminal Y, and the range indication
control signal B 1s input to the control input terminal S. As
a result, when the range imdication control signal B 1s at low
level, the least significant bit LSB of the video signal V, 1s
retrieved directly from the output terminal Z, while when the
range 1ndication control signal B 1s at high level, the
indication signal C 1s produced at the output terminal Z.

It 1s thus possible to easily provide a LSB replacing unit
5 1n which the video signal V, or the video signal V. with
the LSB replaced by the indication signal C 1s retrieved,
respectively, according to the low or high level of the range
indication control signal B.

When the range indication control signal B supplied from
the controller 10 1s at low level, for example, the LSB
extractor 6 outputs the video signal V, input thereto as it 1s
to the CCU processing unit 7. In the case where the control
signal B 1s at high level, on the other hand, the LSB of the
video signal V- 1s extracted and output the extracted LSB as
the 1ndication signal C while at the same time outputting the
video signal V. as it 1s to the unit 7.

An example configuration of the LSB extractor 6 1s shown
in FIG. 6. The LSB extractor 6 includes an AND gate 61 and
has an 1nput terminal thereof connected with the LSB of the
main video line 2x of the transmission unit 2. The LSB of the
video signal V, or the LSB replacement video signal V. 1s
mput to the LSB extractor 6 from the transmission unit 2.
The other mput terminal of the AND gate 61 1s impressed
with the range indication control signal B through the
control terminal 62. As described above, therefore, as long
as the control signal B 1s at a low level, the video signal V,
1s applied from the transmission unit 2, so that the LSB
extractor 6 outputs the video signal V,, as 1t 1s to the CCU
processing unit 7, while the AND gate 61 does not extract
the LSB of the video signal V,, and so does not produce the
indication signal C. In the case where the control signal B 1s
at a high level, 1n contrast, the video signal supplied from the
transmission unit 2 1s the LSB replacement video signal V ,
so that the LSB extractor 6 outputs the video signal V, as 1t
1s to the CCU processing unit 7 while at the same time the
AND gate 61 extracts the LSB of the video signal V- and so
outputs the mdication signal C.

Incidentally, in the arrangement of FIG. 6, the AND gate
61 may be removed so that the LSBs of both the video
signals V, and V. are extracted.

The video signal V,, or V. providing an output of the LSB
extractor 6, as shown 1 FIG. 4, 1s supplied to the CCU
processing unit 7, while the indication signal C 1s similarly
supplied to the pixel data replacing unit 9 as shown.

The pixel data replacing unit 9 1s arranged 1n the CCU 3,
and as shown, 1s supplied with the video signal V, or V.
from the CCU processing unit 7 and the indication signal C
making up an output of the LSB extractor 6. This pixel data
replacing unit 9 has the same configuration as the conven-
tional pixel data replacing unit 11 shown 1 FIG. 3 and
therefore has the same function of producing a video signal
for checking the processing range.
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Specifically, FIG. 7A shows an example configuration of
the pixel data replacing unit 11. Similarly to the configura-
tion of FIG. 3, this pixel data replacing unit 11 includes n
selector circuit ICs 111 to 11#. The 1nput terminal X of each
of the change-over switches 121 to 127 of the selector circuit
ICs 111 to 117 1s impressed with bits corresponding to the
video signal V, or the LSB replacement video signal V., and
the 1nput terminal Y 1s supplied with bits corresponding to
the replacement data. The other configuration i1s similar to
that shown i FIG. 3.

The replacement data 1s a 10-bit digital data, for example,
corresponding to the luminance level of 100% 1n the case
where the 1mage portion subjected to the FTC processing of
the processing range check video signal V.. 1s displayed
with maximum brightness. The replacement data 1s a 10-bit
digital data corresponding to the minimum brightness level
in the case where the FTC processed image portion of the
processing range check video signal V.. 1s defined by a
black frame. Description will be made here of the case in
which a 10-bit digital data corresponding to the brightness
level of 100% 1s used as the replacement data.

FIG. 7B shows another example configuration of the pixel
data replacing unit 9. In this case, the MSB of the LSB-
replaced video signal V., 1s replaced by a predetermined
brightness level data of, say, “1”. Specifically, the pixel data
replacing unit 9 1s configured of only one selector circuit IC
of FIG. 7A, and the selector circuit IC includes a change-
over switch 91 and an AND gate 92. The change-over switch
91 includes a terminal X supplied with the MSB of the video
signal V, or V. from the CCU processing unit 7, a terminal
Y supplied with the replacement data of level “1”, an output
terminal Z and a control terminal S connected to the output

of the AND gate 92. The AND gate 92 1s supplied with the
indication signal C and the control signal B.

With this configuration, assume that the indication signal
C 1s at high level and the range indication control signal B
1s also at high level. Then, the AND gate 92 outputs a
high-level signal, and switches the output terminal Z of the
change-over switch 91 from the 1nput terminal X to the input
terminal Y, so that the MSB of the LSB-replaced video
signal V. 1s replaced by a predetermined brightness data of
level “1” and output 1t as the processing range check video
signal V... In the case where at least one of the indication
signal C and the range 1ndication control signal B 1s at low
level, on the other hand, the AND gate 92 outputs a
low-level signal and turns the output terminal Z of the
change-over switch 91 to the mput terminal Y thereby to
produce the 10-bit video signal V, or V, as it 1s

This pixel data replacing unit 9 thus 1s controlled by the
range 1ndication control signal B. First, when the signal B 1s
at a low level, the video signal V, produced from the CCU
processing unit 7 1s output as it 1s.

When the range indication control signal B 1s at a high
level, on the other hand, the respective pixels of the video
signal V. 1s converted 1nto the replacement data 1 accor-
dance with the indication signal C output from the LSB
extractor 6 serving as a switching signal (key signal) for
synthesizing the video signal indicating the FTC processed
image range. Speciiically, as long as the indication signal C
1s 1n on state, the brightness level of each pixel of the video
signal V. 1s replaced with a predetermined value such as
100% brightness, and the video signal V. 1s converted 1nto
and output as the processing range check video signal V...

According to this embodiment, therefore, the FTC pro-
cessing range 1ndispensable for FTC adjustment 1s indicated
by the operation of the LSB replacing unit § of the head unit
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1, the LSB extractor 6 of the CCU 3 and the pixel data
replacing unit 9 in accordance with the range indication
control signal B supplied from the controller 10.

In this case, the LSB replacing unit 5 replaces the least
significant bit signal of the original video signal V, consti-
tuting the least significant bit (LSB) portion of the digital
video signal with the replacement data 1n accordance with
the 1ndication signal C output from the head processing unit

4.

In this way, the video signal VT with the least significant
bit thereof replaced by the indication signal C 1s sent to the
CCU 3 by the transmission unit 2.

Only as long as the range control indication signal B
remains at high level, the LSB extractor 6 extracts the
indication signal C from the least significant bit portion of
the video signal V. and supplies it to the pixel data replacing
unit 9.

The pixel data replacing unit 9 changes the pixel data
corresponding to the video signal V., into a data of a
predetermined level in accordance with the 1indication signal
C, whereby 1n the presence of the indication signal C, the
processing range check video signal V.. 1s produced as
replaced into a signal of predetermined level with 100%
brightness by pixel.

When the range control indication signal B 1s at low level,
the original video signal V, 1s output directly from the pixel
data replacing unit 9, so that an 1image derived from the
video signal V, 1s displayed on the monitor, thereby securing
a normal monitor function (see FIG. 12).

When the range control indication signal B 1s at high
level, on the other hand, the processing range check video
signal V¢ 1s output on a monitor (not shown), displays an
image with the FTC-processed image portions uniformly
having a maximum brightness (see FIG. 12). The range to be
subjected to the FTC processing can thus be easily checked.

In this case, the CCU processing unit 7 1s always supplied
with the video signal V, or the video signal V... Even during
the checking of the range to be processed, therefore, the
original video signal V, or the video signal V- substantially
equivalent to the video signal V,, can be supplied as a main

video signal only with a slight deterioration of 1mage quality
(see FIG. 12).

Thus, according to this embodiment, the CCU 3 can
produce the processing range check video signal V. from
the video signal V. As a result, the original video signal V,,
or V., and the processing range check video signal V. can
be produced independently of each other in the CCU 3
without using any cable other than the main video line. Even
during the on-air operation, therefore, the FTC processing
can be performed arbitrarily, thereby always producing a
high-quality 1mage easily.

As described above, according to this embodiment, the
indication signal for the range to be processed 1s transmitted
using the least-significant-bit transmission system of the
main video line substantially without any effect on the
original video signal thereby to produce a processing range
check video signal at the CCU. The flesh tone DTL adjust-
ment can thus be carried out while checking the processing
range even during the on-air operation without substantially
alfecting the video output on the main line.

The required adjustment operation can thus be
accomplished, and a camera system always capable of
holding a high 1mage quality 1s easily provided.

Now, a television camera apparatus having the chroma
key processing function according to the present invention
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will be explained with reference to the block diagram of
FIG. 8 showing an example configuration as another
example of image signal processing. In FIG. 8, the compo-
nent parts having the same function as the corresponding
ones 1n FIG. 4 will be designated by the same reference
numerals and will not be described any further.

The camera head unit 1 includes 1mage pickup devices
104, 105, 106 of three colors of R, G and B. The outputs of
these devices are applied to analog video signal processing
circuits 107, 108, 109, respectively, and amplified or other-
wise processed therein. After that, A/D (analog to digital)
converters 110, 111, 112 convert the signals into digital
signals. Further, the signals are subjected to various image
signal processes including the gamma correction in the
digital video signal processing circuit 13.

The R, G, B signals processed 1n the digital video signal
processing circuit 113 1s divided into two groups, one being,
input to a matrix circuit 114 for synthesis of the luminance/
color difference signal, and the other input to chroma key
signal generating circuit 1135.

The matrix circuit 114 1s for converting the format of the
video signal. A converter according to this embodiment 1s
preferably of a type for converting the format of the digitized
R, G, B video signals into the luminance signal/color
difference signal format or the composite signal format. In
the case under consideration, however, 1t 1s assumed to use
a converter of a type for converting the format of the R, G,
B video signal imto the format of the luminance/color
difference signal.

The digital RGB signal input from the digital video signal
processing circuit 113 to the matrix circuit 114 1s processed
in the matrix circuit 114 and a color-signal low-pass filter
(LPF) 117 and thus converted into a digital video signal of
the luminance/color difference transmission scheme with the
bandwidth of the color difference signal narrower than that
of the luminance signal, and then applied to a P-S conver-
sion circuit 119.

In the case where the transmission scheme 1n the format
of a composite signal or the transmission scheme 1n the
format of component signals 1s used, on the other hand, the
output signal of the LPF 117 1s further processed in an
encoder 118 and applied to the P-S conversion circuit 119 as
a digital video signal V.

A chroma key signal ck i1s generated, on the other hand,
from the digital RGB signal input from the digital video
signal processing circuit 113 to the chroma key signal
generating circuit 115. The signal for imaging processing, or
more speciiically, the chroma key signal for indicating the
image processing will be briefly described below.

The chroma key signal 1s used for synthesizing two
images. A part of one of the images 1s extracted and inserted
into the other image by use of the chroma key signal
constituting an 1mage signal switching signal. As shown 1n
FIG. 9, an image portion such as a human being to be
extracted 1s 1maged with a blue background, for example, 1n
which case the chroma key signal 1s a timing signal indi-
cating the period during which the video signal associated
with the background 1s produced. Thus a 1-bit signal 1s
produced which 1s reduced to “0” for the background
portion, and assumes “1” for the other portions.

The chroma key signal, therefore, can be produced by
comparing the hue of the video signal obtained by calculat-
ing the magnitude and the ratio between the R, G, B levels
from the digitized video signal with the hue (blue in FIG. 9
as the background is involved) designated by an external
operation.

FIG. 10 shows an example of a chroma key signal
generating circuit 115, In this embodiment, the chroma key
signal generating circuit 115 includes a magnitude determi-
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nation circuit 141 for determining relative sizes of the
signals of R, G, B, a hue calculation circuit 142 for calcu-
lating the hue from the relative sizes of the R, G, B signals,
a designated hue register 143 for storing the hue data set
from an external source, and a coincidence determination
circuit 44 for comparing the calculated hue of the video
signal with the set hue and determining a coincidence. The
coincidence determination circuit 144 outputs a chroma key
signal having the same sample grade as the video signal.

Returning to FIG. 8, the chroma key signal ck produced
from the chroma key signal generating circuit 1135 1s directly
input from the digital video signal processing circuit 113 and
ogenerated from the R, G, B signals with a wide band. A very
high accuracy can thus be easily maintained.

The chroma key signal ck produced from the chroma key
signal generating circuit 115 1s also applied to the P-S
conversion circuit 119.

The P-S conversion circuit 119 has the function of con-
verting parallel data mto serial data. The P-S conversion
circuit 119 according to this embodiment 1s supplied with
the digital video signal V 1n parallel and configured to
replace the least significant digit (LSB) data of the digital
video signal V with the chroma key signal ck. These parallel
input data are converted 1nto serial data and output.

Specifically, the chroma key signal ck, as described
above, 1s a one-bit signal representing the background
portion and the remaining portion. The P-S conversion
circuit 119 replaces the signal ck with the LSB of one of the
luminance signal and the color difference signal of the video
signal V (or the least significant bit LSB of the composite
signal) and converts it into a serial signal.

The serial signal thus obtained makes up a serial video
signal V+ck, 1.e., a chroma key replacement video signal,
multiplexed with the least significant bit of the digital video
signal V replaced by the chroma key signal ck.

This video signal signal V+ck 1s transmitted through the
camera cable 2x (constituting the main video line of the
transmission unit 2) to the CCU 3.

The CCU 3 restores the serial video signal V+ck trans-
mitted thereto through the camera cable 2x into a parallel
signal through a S-P (serial-parallel) conversion circuit 120
thereby to produce a video signal V including parallel data.
At the same time, the least significant bit LSB 1s separated
and supplied to the chroma key signal output circuit 121.

The chroma key signal output circuit 121 converts the
1-bit LSB data into a predetermined level and outputs 1t after
processing 1t as required by adding a video sync signal or the

like.

As a consequence, the digital video signal V is output
from the CCU 3. The chroma key signal ck can be produced
from the CCU 3, on the other hand, without increasing the
transmission channels of the camera cable 2x.

A digital TV camera of high image quality for broadcast-
ing or the like applications commonly employs a scheme for
processing the video signal with a 10-bit tone accuracy. In
such a case, according to the above-mentioned embodiment,
the tenth bit data of the digital video signal V constitutes the
least significant bit LSB and 1s replaced with the chroma key
signal ck.

In the case where the transmission scheme 1is the
luminance/color difference type, the bit thus replaced 1s the
tenth bit of the data of the luminance signal or the color
difference signal. For the composite scheme, on the other
hand, 1t 1s stmply the tenth bit data.

When the video signal bit i1s replaced by the chroma key
signal 1n this way, the resolution along the tone direction of
the video signal transmitted i1s naturally reduced for a
deteriorated resolution. If the tone accuracy 1s as much as ten
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bits, however, the deterioration of the resolution due to the
replacement of the LSB 1s not a serious problem. The
problem 1s further lessened and substantially no practical
problem 1s posed when the least significant bit of the color
difference signal 1s used for the luminance/color difference
scheme.

According to this embodiment, therefore, in spite of the
employment of a transmission scheme such as the
luminance/color difference scheme or the composite scheme
low 1n transmission rate, the chroma key signal ck generated
from wide-band R, G, B signals can be produced as an
output of the chroma key signal output circuit 121 without
increasing the transmission channels of the camera cable 2x.
The CCU 3 can thus produce a digital video signal output of
a required 1mage quality and a high-accuracy chroma key
signal, thereby easily meeting a sophisticated specification
with low cost.

Now, a modification of this embodiment will be
explained.

FIG. 11 shows a modification of this embodiment, which
1s different from the embodiment of FIG. 8 in that this
embodiment further comprises a selector 122 for performing
the switching operation 1 response to a select 1nstruction
input from an external source by a predetermined operation.
As a result, the process of replacing the least significant bit
LSB of the digital video signal V by the chroma key signal
ck can be turned on/of, while the remaining configuration 1s
the same as the embodiment of FIG. 8.

The selector 122 1s a switching circuit of two-input
one-output type, and has one of the mput terminals thereot
supplied with the chroma key signal ck from the chroma key
signal generating circuit 115, and the other input terminal
thereof supplied with the data V, ., of the least significant bit
LSB of the digital video signal V output from a low- -pass
filter 117 or an encoder 118. One of these two inputs is
selected by a select signal supplied thereto from an on/oft
switch 130, for example, and supplied to the least significant
bit LSB portion of the P-S conversion circuit 119. The

switch 130 can be mounted on either the camera head unit
1 or the CCU 3.

If the 1put to the selector 122 1s switched to the chroma
key signal side by a predetermined select signal such as a
high-level “1” signal, the chroma key signal ck 1s applied to
the least significant bit LSB portion of the P-S conversion
circuit 119. As 1n the embodiment shown i1n FIG. 8,
therefore, the CCU 3 produces a high-accuracy chroma key
output and a digital video signal output of the required image
quality.

In the case where the chroma key signal 1s not required by
reason of the TV camera operation, for example, the select
signal 1s turned to low level “0” for the selector 122 and the
input thereto 1s switched to the data V, . side. Then, all the
bits of the digital video signal V, including the least signifi-
cant bit LSB data V, ., are transmitted to the CCU 3. As a
result, a digital video signal of high 1mage quality not

reduced 1n quantization accuracy due to the lack of bit data
can be output from the CCU 3.

According to the modification of FIG. 11, therefore, a TV
camera apparatus of a further sophisticated specification can
be provided.

According to this embodiment, a high-accuracy chroma
key signal output can be produced from the CCU without
transmitting the wide-band R, G, B signals from the camera
head unit to the CCU. Consequently, the luminance/color
difference scheme or the composite signal scheme can be
selected as a transmission method of the digital video signal
between the camera head unit and the CCU, thereby reduc-
ing the transmission rate. Thus the camera apparatus can be
reduced 1n cost, power consumption and 1mproved in sta-
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bility. A multi-purpose television camera apparatus of high-
class specification can thus be easily produced.

The foregoing description refers to the chroma key signal
and the indication signal indicating the range of the FTC
processing which 1s multiplexed and transmitted 1n a form
replaced with the least significant bit of the digital video
signal. The present invention, however, 1s not limited to the
type of the signal transmitted by being multiplexed and
replaced with the LSB of a digital video signal, but is
applicable to any type of signal with equal etfect.

Applicable signals include, for example, a signal repre-
senting a video level or a hue generated by the camera head
or other signals for imaging. These signals can also be
transmitted to the CCU without any special transmission
channel of the camera cable.

In the above-mentioned embodiments, the least signifi-
cant bit data of the digital video signal to be transmitted from
the head unit 1 to the CCU 3 1s replaced by another signal
data (C or ck) and transmitted to the CCU 3 through the
transmission unit 2. The data which 1s replaced with another
signal data, however, 1s not limited to the least significant bat
of the digital video signal, but another bit can be used for the
Same Purpose.

Also, the first and second embodiments described above
can be combined so that two different signal data C and CK
are transmitted from the head unit 1 to the CCU 3. In such
a case, the data of the two least significant bits of the digital
video signal can be replaced by the two different signal data

and can be transmitted to the CCU 3 through the transmis-
sion unit 2.

Further, in the case where the different signal data to be
transmitted together with the digital video signal from the
head unit 1 to the CCU 3 1s comprised of a plurality of bats,
the data of a plurality of the least significant bits of tho
digital video signal can be replaced with the different signal
data.

What 1s claimed 1s:

1. A television camera apparatus, comprising:

a camera head unit which images an object and generates
a digital video signal of said object 1mage;

a transmission unit which transmits said digital video
signal from said camera head unit; and

a camera control unit which processes said digital video
signal transmitted from said camera head unit through
sald transmission unit;

wherein said camera head unit includes:

a first signal generator which generates a first signal for
image processing from the digital signal of said
object 1mage, and

a replacing unit which replaces the least significant bit
data of the digital video signal of said object image
with said first signal to thereby obtain a replacement
video signal and transmitting the replacement video
signal to said transmission unit; and

wherein said control unit includes an extraction unit
which extracts the least significant bit data from said
replacement video signal transmitted from said camera
head unit through said transmission unit to thereby
obtain said first signal,

wherein said camera head unit generates R, G, B video
signals as said digital video signals, and said camera
head unit further includes a chroma key signal genera-
tor which generates said first signal as a chroma key
signal from each of said R, G, B video signals, and
applies the signal thus generated to said replacing unit.
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